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processing parameters: Gl, R, Co, Convection??    
















trunk diameter () 
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Primarydendritearrayduringdirectional
solidification in a positive thermal gradient     
•Thermalprofile:stabilizing
•Solutal profile:





Th ll t bl erma ys a e
Solutally unstable
(Pb5.8Sb:40Kcm1,10ms1)







































wt% Si (9 mm dia 25 cm long) in g

    ,     .
Advantages: Minimize Thermo-Solutal Convection
Intent: Produce Segregation Free Samples Grown Under
Diffusion-Controlled Conditions
Purpose: Better Understand the Relationship between














hold Gl~ 20 K cm1): 3 8 cm at 5 m s1 11 3 cm at 50 m s1,     .      , .     
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MICAST6:ESALowGradientFurnace(1hrheatup,5hr








Thermal Gradient at the liquidus temperature

























G 42 K cm-1
Translation Distance, cm
0 2 4 6 8 10 12
600
l =
Gl= 41 K cm-1
Don’t have terrestrial samples which are processed in LGF or LGFQ equivalent
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15 K cm1 
Convectioncausesdendrite
clustering(steepling) and























 = Gibbs Thomson coefficient m K -  ,  
k = equilibrium partition ratio




















































Dl Gl k/(ml R Co (k-1))
1e-5 1e-4 1e-3 1e-2 1e-1
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Primary dendrite arm spacing (no convection), m


































































Primary dendrite trunk diameter (no convection), m























Measure Fraction Eutectic (fE) vs. Fraction Solidified 
() wrt steeplecenterofmass.
L l S l t C t t C r 1 094 + 11 60foca o u e on en : 0 = . . E
22
Comparisonofradialmacrosegregation:Al7%Si

















d d f l % ll• Primary en ritearmspacings o A 7wt Sia oy
directionallysolidifiedinlowgravityenvironmentofspace





based on Kirkwood’s approach proposed here   ,  .
• Naturalconvection,
decreases primary dendrite arm spacing–     .
– appearstoincreaseprimarydendritetrunkdiameter.










P i t  N t l ti Mi t trocess ngparame ers a ura convec on cros ruc ure
•Notunderstood
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G t f l f t fra e u  orsuppor  rom
• NASA
• ESA
• DLRMUSC
• ALCOA
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